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Validation

Sample sizes were determined based on the results of preliminary experiments, no statistical method was used to determine sample size

One animal was excluded from Fig. 1a, 1h due to being statistical outliers as determined by Grubb's outlier test. For flow cytometric analyses,
samples with very sparse cell populations, very poor cell viability, or poor quality sample preparation were excluded. All data exclusion criteria
were pre-determined.

In vivo experiments were repeated at least once after preliminary experiments with consistent data. In vitro experiments were successfully
repeated three or more times, representative data are shown.

For all tumor experiments, age-matched and sex-matched animals were randomly distributed into Control or B7x groups on the day of tumor
engraftment. Animals used for experimental therapeutics experiments were randomized into control or treated groups 7 days after tumor
engraftment, prior to the start of treatment.

Investigators were not blinded to group allocation during data collection or analysis, as investigators had to be aware of the groups during
separation and treatment steps. Blinding was not needed for data analysis since identical or comparable analysis criteria were applied to all
groups.

Functional antibodies: Purified anti-CTLA-4 (clone 9D9), mouse IgG2b isotype (clone MPC-11) and anti-TGF! (clone 1D11.16.8) were
obtained from BioXCell. Anti-B7x was generated in-house from hybridoma culture.

Flow cytometry antibodies: The following fluorophore-conjugated antibodies were used for cell surface staining of mouse cells: anti-
CD45 (BD), anti-CD3 (Biolegend), anti-CD4 (Biolegend), anti-CD8a (BD), anti-CD25 (Biolegend), anti-CD11b (Biolegend), anti-CD11c
(Biolegend), anti- Ly6C (Biolegend), anti-Ly6G (Biolegend), anti-NK1.1 (Biolegend), anti-Neuropilin-1 (Biolegend), anti-F4/80
(Biolegend), anti-PD-1 (Biolegend), anti-Tim-3 (Tonbo), anti-TGF-LAP (Biolegend). Intracellular staining was performed with the
eBioscience Transcription Factor Staining Buffer (Thermofisher) for the following antibodies: anti-Foxp3 (Thermofisher), anti-IFN-"
(Biolegend), anti-Helios (Biolegend). For phospho-flow cytometry of CD4+ T cells, cells were stained for: anti-p-Smad2/3 (BD), anti-p-
p65 (CST), anti-p-c-Jun (CST), anti-p-Akt (CST), anti-p-Foxo1 (CST), anti-p-STAT1 (CST), anti-p-STAT3 (Biolegend), anti-p-STAT4 (BD), or
anti-p-STAT5 (BD). Unconjugated antibodies were detected with anti-Rabbit Alexa 647 secondary antibody (Thermofisher).

Please refer to Supplementary Table 1 for clone numbers, catalog numbers, dilutions, and conjugated fluorophores of flow cytometry
antibodies.

The antibodies used for flow cytometry in this manuscript are commonly used, commercially available clones. In particular, the
primary antibody vendors used in this project (Biolegend and BD) carry out extensive validation processes for flow cytometry
antibodies. These are selected from high-affinity clones, tested for binding across multiple assays, and/or specific binding confirmed
by gene knockout of the target protein.

In this paper, expression of key markers including Foxp3, CD25, CTLA-4, B7x, TGF-LAP, Helios, Nrp1 was compared against Isotype




